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Introduction
cohomology Hochschild [8], MacLane [10], Cartan-
Eilenberg[2] , Hochschild cO-
homology , . $R$ , $\Lambda$
$R$ $R$ , $M$ $\Lambda$- , $n\geq 0$
Hochschild cohomology $H^{n}$ (A, $M$) $(=\mathrm{E}\mathrm{x}\mathrm{t}_{\Lambda^{\mathrm{e}}}^{n} (\Lambda, M))$ . $M$ $R$
$\Gamma$ , $H^{*}(\Lambda, \Gamma):=\oplus_{n>0}H^{n}(\Lambda, \Gamma)$ cup
, $\Lambda$ Hochschild cohomolo .
, Hochschild cohomology
,
$G$ . $RG$ Hochschild cohomology ,
$\Lambda=\Gamma=RG$ Hochschild cohomolo $H^{*}$ ($RG,$ $R$G) $HH^{*}(RG)$
. , $RG$ Hochschild cohomology
. $G$ , Holm [9] Cibils-Solotar[4]
$HH^{*}(RG)\simeq RG\otimes_{R}H$\sim G, $R$) . , $G$
. , $HH^{*}(RG)\simeq H^{*}(G, \psi RG)(=$
$\oplus_{n\geq 0}\mathrm{E}\mathrm{x}\mathrm{t}_{RG}^{n}$(R, $\psi RG$) $)$ , cohomology
. , ,$RG$ $RG$ $G$- . ,
, 2, 4 resolution
, cohomology
. cohomology cup ,
$4t$ $Q_{t}$ $\mathbb{Z}Q_{t}$ Hochschild cohomob
$HH^{*}(\mathbb{Z}Q_{t})$ ([5]). , $HH^{*}(RG)\simeq\oplus_{j}H$*(Gj, $R$)
([1, Theorem 2.112]), Siegel-Witherspoon
, ([13]). , $G_{j}$ $G$
centralizer - , $\mathrm{F}_{3}S_{3},\mathrm{F}$2A4,





$R$ , $\Lambda$ $R$ $R$ , $M$ $\Lambda^{\mathrm{e}}$- (
1357 2004 1-9
2- D ) . $\Lambda$ Hochschild cohomology :
$H^{n}(\Lambda, M):=\mathrm{E}\mathrm{x}\mathrm{t}_{\Lambda^{\mathrm{e}}}^{n}(\Lambda, M)$ .
$N$ $\Lambda$- , Hochschild cohomolo cup :
. : $H^{p}(\Lambda, M)\otimes_{R}H^{q}(\Lambda, N)arrow H^{p+q}(\Lambda, M\otimes_{\Lambda}N)$ .
$\alpha\otimes\beta$ $\alpha\cdot\beta$ , $\alpha$ $\beta$
. , $L$ $\Lambda$- , associativity : $\alpha\in H^{p}($ \Lambda , $M),$ $\beta\in$
$H^{q}($ \Lambda , $N),$ $\gamma\in H^{r}($ \Lambda , $L)$ $(\alpha. \beta)$ . $\gamma=\alpha$ . $(\beta. \gamma)$ . $\Gamma$ $R$
, $\Lambda$ $\Gamma$ $R$- . , $\Gamma$ A-
, $H^{*}$ $(\Lambda, \Gamma):=\oplus_{n>0}H^{n}($\Lambda , $\Gamma)$ cup
, } $\llcorner$ $\Lambda$ Hochschild cohomology . , $\Gamma=\Lambda$
Hochschild cohomology $HH^{*}(\Lambda)$ $HH^{*}(\Lambda)$ anti-commutative,
$\alpha\in HH^{p}(A),$ $\beta\in HH^{q}$ (\Lambda ) $\alpha\beta=(-1)^{pq}\beta\alpha$ .
Group cohomology
$G$ , $R$ , $A$ $G$- . , $G$ $A$ group
cohomology : $H^{n}$ (G, $A$) $:=\mathrm{E}\mathrm{x}\mathrm{t}_{RG}^{n}$ (R, $A$). , group cohomology cup
:
. : $H^{p}(G, A)\otimes H^{q}(G, B)arrow H^{p+q}(G, A\otimes B)$ .
$\alpha\otimes\beta$ $\alpha\cdot\beta$ , $\alpha$ $\beta$
. , associativity . $G$- $A$ , $\sigma$ . $(ab)=$
$(\sigma\cdot a)(\sigma\cdot b)$ $(\sigma\in G, a, b\in A)$ , cup , $H^{*}(G, A)=\oplus_{n>0}H^{n}$ (G, $A$)
, $G$ cohomology .
, conjugation, restriction, corestriction . $H$ $G$ , $g\in G$
. , $\phi$ : $gHg^{-1}arrow H;h$’ $|arrow g^{-1}h’g$ $f$ : $Aarrow A;a$ \mapsto ga
cohomology
$g^{*}:$ $H^{n}(H, A)arrow H^{n}(gHg^{-1}, A)$
conjugation . , $\iota$ : $H\mathrm{e}arrow G$ $\mathrm{I}\mathrm{d}$ : $Aarrow A$
cohomology
$\mathrm{r}\mathrm{e}\mathrm{s}_{H}^{G}$ : $H^{n}(G, A)arrow H^{n}(H, A)$
restriction . , $(Z, d)$ $RG$-projective resolution, $G$ $H$ ,
$G= \bigcup_{i=1}^{m}\sigma$:H . 8
$S_{Harrow G}$ : $\mathrm{H}\mathrm{o}\mathrm{m}_{RH}(Z_{n}, A)arrow \mathrm{H}\mathrm{o}\mathrm{m}_{RG}(Z_{n}, A)$
$s_{Harrow G(f)(x)=\sum_{i=1}^{m}\sigma}$i $f(\sigma_{i}^{-1}x)$ $(x\in Z_{n})$
3cohomology
$\mathrm{c}\mathrm{o}\mathrm{r}_{H}^{G}$ : $H^{n}(H, A)arrow H^{n}(G, A)$
corestriction .
Hochschild cohomology
, $RG$ Hochschild cohomology group cohomology
. $M,$ $N$ $RG$- , $G$- $\psi M,$ $\psi N$






$H^{p}(G, \psi M)\otimes H^{q}(G,\psi N)arrow.\mu H^{p+q}(G,\psi(M\otimes_{RG}N))$ .
, $.\mu$ $RG$- $\mu$ : M\otimes N\rightarrow M\otimes G $N$ ;a\otimes b\mapsto a\otimes G $b$
(group cohomology ) cup . ,
$HH^{*}(RG)\simeq H^{*}$ ($G,$ $\psi$RG) ([13, Proposition 3.2], [12, Section 1], [11]
).
2. Product Formula
\S 2.1 Siegel-Witherspoon (Product Formula)
, \S 2.2 Product Formula .
, Product Formula Cibils [3] Cibils-Solotar [4]
, 1999 Siegel-Witherspoon [13] .
2.1. Product Formula
Additive Decomposition
, Product Formula ,
. $R$ , $G,$ $H$ $H$ $G$




. $W\leq \mathrm{S}\mathrm{t}\mathrm{a}\mathrm{b}_{H}$ (g) , cohomolo
$\theta_{g}^{*}:$ $H^{n}(W, R)arrow H^{n}(W, RG)$ ,
$\pi_{g}^{*}:$ $H^{n}(W, RG)arrow H^{n}(W, R)$
. H- =1, $g_{2},$ $\ldots,$ $g_{r}$ (\in G), $H_{i}=\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{b}_{H}$ (gi) ,
$\gamma_{i}$ : $H^{n}(H_{i}, R)arrow H^{n}(H, RG);\alpha\mapsto \mathrm{c}\mathrm{o}\mathrm{r}_{H}^{H}\dot{.}\theta_{g_{i}}^{*}(\alpha)$
. , (Additive Decomposition) :
$\Phi$ : $H^{n}(H, RG)\simarrow\oplus_{i}H^{n}(H_{i}, R);\zeta\mapsto(\pi_{g_{\mathrm{i}}}^{*}\mathrm{r}\mathrm{e}\mathrm{s}_{H_{j}}^{H}(\zeta))_{i}$
, $\Phi^{-1}(\alpha)=\gamma_{\dot{\iota}}(\alpha)$ ( $\alpha\in H^{n}$ (Hi, $R$)) . ( [13,
\S 4] )
, $G$ $G$ ,
$HH^{n}(RG)\simeq\oplus_{j}H^{n}$ (Gj, $R$) ( $G_{j}$ $G$ centralizers)
. , $HH^{n}$ (RG) .
Product Formula
$R$ , $G,$ $H$ $H$ $G$
. , $H$- $g_{1}=1,$ $g$2, .. . , $g_{\mathrm{r}}(\in G)$ , $H_{1}$. $=\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{b}_{H}$ (g
, $H$ $a$ $g\in G$ $ag,$ $H$ $K$ $aK=aKa^{-1}$ $(a\in H)$
$D$ $H_{i}\backslash H/H_{j}$ , $a\in D$ ,
$b\in H$ , $g_{k}=gb$:bagj $k=k$ (a) . , Siegel-
Witherspoon , ( [13, \S 5] )
(Product Formula)
$\alpha\in H^{*}(H_{\mathrm{i}}, R)$ , $\beta\in H^{*}(Hj, R)$ , $H^{*}$ ($H,$ $R$G)
$\gamma_{i}(\alpha)\cdot\gamma$j $( \beta)=\sum_{a\in D}\gamma$k $(\mathrm{c}\mathrm{o}\mathrm{r}_{W}^{H_{k}}(\mathrm{r}\mathrm{e}\mathrm{s}_{W}^{b}b^{*}H\alpha\cdot \mathrm{r}\mathrm{e}\mathrm{s}_{W}^{b\mathrm{a}}H_{\mathrm{j}}(ba)^{*}\beta))$
. , $k=k$ (a), $b=b(a)$ $g_{k}=g:gbba$j , $W=H_{j}ba$
.
, $G$ $G$ ,
$HH^{*}(RG)\simeq\oplus_{j}H$*(Gj, $R$) (Gj $G$ centralizers)
, .
, $G$ $G_{m}=G$ (\forall m) ,
$\gamma_{i}(\alpha)\cdot\gamma_{j}(\beta)=\gamma_{k}(\alpha\cdot\beta)$
. , $\alpha\in H^{*}(G:, R),$ $\beta\in H^{*}(G_{j}, R)\rangle g_{k}=g_{i}g$j . , Holm [9]
Cibils-Solotar[4] .
2.2. Product Formula
, Product Formula . 8
$Q_{2}:=\langle$x, $y|x^{4}=1,$ $x^{2}=y^{2},$ $yxy^{-1}=x^{-1}\rangle$
. 8 $Q_{2}$ $\mathbb{Z}Q_{2}$ Hochschild cohomolo
$HH^{*}(\mathbb{Z}Q_{2})$ ( $\simeq H^{*}(Q_{2,\psi}$ZQ2)) Product Formula
. Introduction , $4t$ $Q_{t}$ $\mathbb{Z}Q_{t}$
Hochschild cohomolo , 4 resolution
([5]), “ 8 Product Formula ” .
2 $Q_{2}$ ,
$g_{1}=1,$ $g_{2}=x^{2},$ $g_{3}=x,$ $g_{4}=y,$ $g_{5}=xy$
,
$G_{1}=Q_{2},$ $G_{2}=Q_{2},$ $G_{3}=\langle x\rangle$ , $G_{4}=\langle$y), $G_{5}=\langle$xy$\rangle$
$\text{ _{}\mathrm{t}}$
cohomology
4 resolution $H^{n}$ (Q2, $\mathbb{Z}$)
$H^{n}(Q_{2}, \mathbb{Z})=\{$
$\mathbb{Z}$ $n=0$,
$\mathbb{Z}/(8)$ $n\equiv 0(4),$ $n\neq 0$ ,
0 $n\equiv 1(2)$ ,
$\mathbb{Z}(1,0)/2\oplus \mathbb{Z}(0,1)/2$ $n\equiv 2(4)$ .
. , $A:=$ $(1, 0)$ , $B:=(0,1)\in H^{2}$ (Q2, $\mathbb{Z}$), $C:=1\in H^{4}(Q_{2}, \mathbb{Z})$
, 4 resolution agonal approximation cup
([6, \S 4] )
$H^{*}(Q_{2}, \mathbb{Z})=\mathbb{Z}$ [A, $B,$ $C$] $/(2A, 2B,8C, A^{2}, B^{2}, AB-4C)$ .
, $H$ $m$ (\geq 2) . 2 resolution $H^{n}$ (H, $\mathbb{Z}$)
$H^{n}(H, \mathbb{Z})=\{$
$\mathbb{Z}$ $n=0$ ,
$\mathbb{Z}/(m)$ $n\equiv 0(2),$ $n\neq 0$ ,
0 $n\equiv 1(2)$ .
. ? $D:=1\in H^{2}$ (H, $\mathbb{Z}$) cup .
$H^{*}(H, \mathbb{Z})=\mathbb{Z}$[D]/(mD)
8([2, Chapter XII, \S 7] ).
Hochschild cohomology
Additive decomposition Hochschild cohomology D :






$H^{*}(G_{r}, \mathbb{Z})=\mathbb{Z}$ [A, $B,$ $C$] $/(2A, 2B, 8C, A^{2}, B^{2}, AB-4C)$
$(\deg A=\deg B=2, \deg C=4)$ ,
$H^{*}(G_{3}, \mathbb{Z})=\mathbb{Z}[\lambda]$ / $(4\lambda)$ $(\deg\lambda=2)$ ,
$H^{*}(G_{4}, \mathbb{Z})=\mathbb{Z}[\mu]$ / $(4\mu)$ $(\deg\mu=2)$ ,
$H^{*}(G_{5}, \mathbb{Z})=\mathbb{Z}[\nu]$ / $(4\nu)$ $(\deg\nu=2)$ ,
$H^{*}(\langle x^{2}\rangle, \mathbb{Z})=\mathbb{Z}[\sigma]$/ $(2\sigma)$ $(\deg\sigma=2)$
. , $r=1,2$ . Product Formula , re-
striction corestriction . ,
resolution standard resolution chain transformation ([6, \S 2],
[7, \S 2.1] $)$ , standard resolution cochain level ([14, \S 2-5] )
. :
$\mathrm{r}\mathrm{e}\mathrm{s}_{G_{3}}^{Q_{2}}A=0,$ $\mathrm{r}\mathrm{e}\mathrm{s}_{G_{3}}^{Q_{2}}B=2\lambda,$ $\mathrm{r}\mathrm{e}\mathrm{s}_{G_{3}}^{Q_{2}}C=\lambda^{2}$ , $\mathrm{r}$es342 $A=\mathrm{r}\mathrm{e}\mathrm{s}_{G_{4}}^{Q_{2}}B=2\mu,$ $\mathrm{r}\mathrm{e}\mathrm{s}_{c_{4}^{C=\mu}}^{Q_{2}2}$ ,
$\mathrm{r}\mathrm{e}\mathrm{s}_{G_{5}}^{Q_{2}}A=2\nu,$ $\mathrm{r}\mathrm{e}\mathrm{s}_{G_{5}}^{Q_{2}}B=0,$ $\mathrm{r}\mathrm{e}\mathrm{s}_{G_{5}}^{Q_{2}}C=\nu^{2}$ , $\mathrm{r}\mathrm{e}$s8$s_{2\rangle}\lambda=\mathrm{r}\mathrm{e}\mathrm{s}_{(x^{2})}^{G_{4}}\mu=\mathrm{r}\mathrm{e}\mathrm{s}_{\langle x^{2}\}}^{G_{5}}\nu=\sigma$ ,
$\mathrm{c}\mathrm{o}\mathrm{r}_{G_{3}}^{Q_{2}}\lambda=A,$ $\mathrm{c}\mathrm{o}\mathrm{r}_{G_{3}}^{Q_{2}}\lambda^{2}=2C,$ $\mathrm{c}\mathrm{o}\mathrm{r}_{G_{4}}^{Q_{2}}\mu=A+B,$ $\mathrm{c}\mathrm{o}\mathrm{r}_{G_{4}}^{Q_{2}}\mu^{2}=2C$ ,
$\mathrm{c}\mathrm{o}\mathrm{r}_{G_{5}}^{Q_{2}}\nu=B,$ $\mathrm{c}\mathrm{o}\mathrm{r}_{G_{\mathrm{b}}}^{Q_{2}}\nu^{2}=2C,$
$\mathrm{c}\mathrm{o}\mathrm{r}_{\langle x^{2}\rangle}^{G_{3}}\sigma=2\lambda$ , $\mathrm{c}\mathrm{o}\mathrm{r}_{\langle x^{2}\rangle}^{G_{4}}\sigma=2\mu$, $\mathrm{c}\mathrm{o}\mathrm{r}_{(x^{2}\rangle}^{G_{6}}\sigma=2\nu$ ,
$y^{*}(\lambda)=-\lambda$ , $x^{*}(\mu)=-\mu$ , $x^{*}(\nu)=-\nu$ .
Product Formula
$i$
$H^{0}(Q_{2,\psi}\mathbb{Z}Q_{2})$ cup . $\mathbb{Z}Q_{2}$
. ( . ) :
$\gamma$2 $(1)^{2}=1,$ $\gamma$2 $(1)\gamma_{s}(1)=\gamma$,(1), $\gamma_{\mathit{8}}(1)^{2}=2(1+\gamma_{2}(1))$ ,
$\gamma$3 $(1)\gamma_{4}(1)=\gamma$5 $(1)$ ) $\gamma$30) $\gamma$5 $(1)=\gamma$4 $(1),$ $\gamma$4 $(1)\gamma_{5}(1)=\gamma$3 $(1)$ .
, $s=3,4$, $5$ , $\gamma_{m}$ : $H^{n}$ (Gm’ $\mathbb{Z}$) $arrow H^{n}$ (Q2, $\psi \mathbb{Z}Q_{2}$ ) (\S 2.1 ).
, $H^{0}(Q_{2,\psi}\mathbb{Z}Q_{2})$ $H^{2}$ (Q2, $\psi \mathbb{Z}Q_{2}$) cup .
Product Formula . .
able
$\backslash$ ’
$y$ 1 1 1 $\langle$x $\rangle$ $\langle$x)(x)
3
-
4 1 1 5 $\langle$x$\rangle$ $\langle$ $y_{-})$ $\langle$x$2\rangle$
$3$ 5 1 $x^{2}y$ $x$ 4 (x) $\langle xy\rangle$ $-\langle\underline{x}^{2}\rangle$
$4$ 4 1 1 2 $\langle y\rangle$ $\langle y\rangle$ $\langle y\rangle$
$x$ 1 1 1 $\langle y\rangle$ $\langle y\rangle$ $\langle y\rangle$
$4$ 5 1 1 3 $\langle$y)(xy) $\langle x^{2}\rangle$
$5$ 5 1 1 2 $\langle xy\rangle$ $\langle xy\rangle$ $\langle xy\rangle$
$x$ 1 1 1 $\langle$xy$\rangle$ $\langle xy\rangle$ $\langle xy\rangle$
,
$\gamma$2 $(1)\gamma_{3}(\lambda)=\gamma$3 $(\mathrm{c}$or3$l\rangle(x\rangle \mathrm{r}\mathrm{e}\mathrm{s}_{\langle x\rangle}^{Q_{2}}y^{*}(1)\cdot \mathrm{r}\mathrm{e}\mathrm{s}_{(x\rangle}^{\langle x\rangle}y^{*}(\lambda)))=-\gamma$ 3 $(\lambda)$
. $H^{0}$ (Q2, $\psi \mathbb{Z}Q_{2}$ ) $H^{2}$ (Q2, $\psi \mathbb{Z}Q_{2}$ ) :
$\gamma$2 $(1)\gamma 1(A)=\gamma$2 $(A)$ ) $\gamma$2 $(1)\gamma 1(B)=\gamma$2 $(B)$ ,
$\gamma$2 $(1)\gamma_{3}(\lambda)=-\gamma$3 $(\lambda),$ $\gamma$2 $(1)\gamma_{4}(\mu)=-\gamma$4 $(\mu),$ $\gamma$2 $(1)\gamma_{5}(\nu)=-\gamma$5 $(\nu)$ ,
$\gamma$3 $(1)\gamma_{1}(A)=0$ , $\gamma$3 $(1)\gamma 1(B)=2\gamma 3(\lambda),$ $\gamma$3 $(1)\gamma_{3}(\lambda)=\gamma$1 $(A)(1+\gamma 2(1))$ ,
$\gamma$3 $(1)\gamma_{4}(\mu)=2\gamma_{5}(\nu)$ , $\gamma$3 $(1)\gamma_{5}(\nu)=2\gamma_{4}(\mu)$ ,
$\gamma$4 $(1)\gamma_{1}(A)=\gamma$4 $(1)\gamma_{1}(B)=2\gamma_{4}(\lambda)$ , $\gamma$4 $(1)\gamma_{3}(\lambda)=2\gamma_{5}(\nu)$ ,
$\gamma$4 $(1)\gamma_{4}(\mu)=\gamma$1 $(A+B)(1+\gamma_{2}(1)),$ $\gamma$4 $(1)\gamma_{5}(\nu)=2\gamma_{3}(\lambda)$ ,
$\gamma$5 $(1)\gamma_{1}(A)=2\gamma_{5}(\nu)$ ) $\gamma$5 $(1)\gamma_{1}(B)=0,$ $\gamma$5 $(1)\gamma_{3}(\lambda)=2\gamma_{4}(\mu)$ ,
$\gamma$5 $(1)\gamma_{4}(\mu)=2\gamma_{3}(\lambda),$ $\gamma$4 $(1)\gamma_{5}(\nu)=\gamma$1 $(B)(1+\gamma_{2}(1))$ .
, $\mathrm{r}\mathrm{e}\mathrm{s}_{G_{3}}^{Q_{2}}C=\lambda^{2},$ $\mathrm{r}\mathrm{e}\mathrm{s}_{G_{4}}^{Q_{2}}C=\mu^{2},$ $\mathrm{r}\mathrm{e}\mathrm{s}_{G_{b}}^{Q_{2}}C=\nu^{2}$ Product Formula $\gamma_{1}(C)\in$
$H^{4}(Q_{2,\psi}\mathbb{Z}Q_{2})$ cup periodicity isomorphism
$\gamma_{1}(C)\cdot-:H^{r}(Q_{2,\psi}\mathbb{Z}Q_{2})\simarrow$ L 14 $(Q_{2,\psi}\mathbb{Z}Q_{2})$ .
, $H^{4}$ (Q2, $\psi \mathbb{Z}Q_{2}$) $\gamma_{1}$ (C) $\gamma_{s}(1)\in H^{0}$(Q2, $\psi \mathbb{Z}Q_{2}$)
:
$\gamma$2 $(C)=\gamma$1 $(C)\gamma_{2}(1),$ $\gamma$3 $(\lambda^{2})=\gamma$1 $(C)\gamma_{3}(1),$ $\gamma$4 $(\mu^{2})=\gamma$1 $(C)\gamma_{4}(1),$ $\gamma$5 $(\nu^{2})=\gamma$1 $(C)\gamma_{5}(1)$ .
, $H^{2}(Q_{2}, ,\mathbb{Z}Q_{2})$ cup Product Formula .
,
$\gamma$3 $(\lambda)\gamma_{4}(\mu)=\gamma$5 $(\mathrm{c}\mathrm{o}\mathrm{r}_{\langle x^{2}\rangle}^{\langle xy\rangle}(\mathrm{r}\mathrm{e}\mathrm{s}_{\langle x^{2}\rangle}^{\langle x\rangle}(\lambda)\cdot \mathrm{r}\mathrm{e}\mathrm{s}_{\langle x^{2}\rangle}^{\langle y\rangle}(\mu)))=2\gamma_{5}(\nu^{2})(=2\gamma_{1}(C)\gamma_{5}(1))$
. , :
$\gamma$1 $(A)^{2}=\gamma$1 $(A)\gamma_{3}(\lambda)=\gamma$1 $(B)^{2}=\gamma$1 $(B)\gamma_{5}(\nu)=0$ ,
$\gamma$l $(A)\gamma_{1}(B)=4\gamma_{1}(C),$ $\gamma$1 $(B)\gamma_{3}(\lambda)=\gamma$4 $(\mu)\gamma_{5}(\nu)=2\gamma_{1}(C)\gamma_{3}(1)$ ,
$\gamma$1 $(A)\gamma_{4}(\mu)=\gamma$1 $(B)\gamma_{4}(\mu)=\gamma$3 $(\lambda)\gamma_{5}(\nu)=2\gamma_{1}(C)\gamma_{4}(1)$,
$\gamma$1 $(A)\gamma_{5}(\nu)=\gamma$3 $(\lambda)\gamma_{4}(\mu)=2\gamma_{1}(C)\gamma_{5}(\nu)$ ,
$\gamma$3 $(\lambda)^{2}=\gamma$4 $(\mu)2=\gamma$5 $(\nu)2=2\gamma_{1}(C)(\gamma_{2}(1)-1)$ .
. ,
$A_{0}=1,$ $B_{0}=\gamma$2(1), $(C_{1})_{0}=\gamma$3(1), $D_{0}=\gamma$4(1), $E_{0}=\gamma$5(1);
$(A_{\alpha})_{2}=\gamma$l(A), $(A_{\beta})_{2}=\gamma$1(B), $(B_{\alpha})_{2}=\gamma$1 $(A)\gamma_{2}(1)$ ,
$(B_{\beta})_{2}=\gamma$1 $(B)\gamma_{2}(1),$ $(C_{1})_{2}=\gamma$3 $(\lambda),$ $D_{2}=\gamma$4 $(\mu),$ $E_{2}=\gamma$5 $(\nu)$ ;
$A_{4}=\gamma$1(C)
, 4 resolution cup
([5, \S 3.3 Table 3] ).
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